In vitro maturation of collagen fibrils modulates spreading, DNA synthesis, and collagenolysis of epidermal cells and fibroblasts.
Collagen fibrils were maturated in vitro by incubating them in a serum-containing culture medium at 37 degrees C for varied lengths of time. Epidermal cells and fibroblasts were cultured on these maturated collagen gels to see the effects of maturation on cellular morphology and physiology. The spreading and DNA synthesis of both types of cells on the maturated collagen gels were significantly enhanced compared to those on fresh gels. The maturation did not affect the cellular adhesiveness to the substrate. The secretion of collagenase by epidermal cells was suppressed on the maturated collagen gels, the extent of the suppression being related to the length of maturation of the gels. These maturation-related effects of collagen were also observed when collagen was incubated in the medium without serum, indicating that the effects are not due to deposition of serum proteins to collagen gels during maturation. Physical and chemical characterizations of the maturated collagen were performed: the mechanical strength of collagen gels increased in maturated collagen gels, the amounts of insoluble collagen increased with the maturation. These changes in the chemical and physical nature of the maturated collagen gel strongly suggested that there was an increase in intermolecular crosslinks during the process of maturation. These maturation-induced changes in collagen were marked when collagen gels were incubated in the presence of glucose, indicating that a glucose-protein reaction such as the Maillard reaction is involved in this phenomenon.